Summary. Osmotic 
INTRODUCTION
Recent work with the sheep (Robinson, 1959; Lindsay & Robinson, 1961) has shown the relative independence of the behavioural and vaginal components of oestrus. It is possible, by appropriate dosage with either oestrogen, oestro¬ gen +progesterone, or androgen, to induce either vaginal, vaginal + behavioural or behavioural oestrus. Critical time-dose relationships for progesterone have been determined (Robinson, Moore & Binet, 1956) and for the interval from progesterone to oestrogen (Moore & Robinson, 1957) .
Oestrogens appear to be removed rapidly from the blood stream. Pearlman (1957) , in quoting a figure of 3 to 6 min for the turnover time of progesterone, estimates the corresponding time for oestrogens at about 6 min. Massive doses of oestrogen administered to a dog disappeared initially at a high rate and subsequently more slowly. Sandberg & Slaunwhite (1957) established a clearance half-life, for radioactive oestrogen, of 20 min in the 1st hr after injection into human subjects, and of 75 min thereafter.
An osmotic device for the continuous injection of drugs into laboratory animals was developed by Rose & Nelson (1955) . A Robinson & Mills, 1931 Crystalline progesterone was dissolved in peanut oil (10 mg/ml). Ewes were primed by the intramuscular injection of 2 ml (20 mg) every 2nd day for six injections.
Oestrogen
Crystalline odb was dissolved in 80% aqueous propylene glycol containing 1 mg/ml Heparin. Injection commenced 48 hr after the final injection of progesterone. RESULTS 
RECORDED

Oestrous behaviour
Ewes were joined to rams in small (\ acre) pens. A constant watch was kept for mating, and the times of first and last matings recorded for each animal served.
Vaginal smears
In Tests B4 to B7, smears were taken and assessed, as described by for 4 days commencing the day after oestrogen injection. (Text-fig. 3 ). Time to onset of oestrus and duration of oestrus The mean time of onset of oestrus, after insertion of the pumps, was 27-0 ± 7-7 hr. The mean duration of oestrus was 15-9 ± 6-0 hr. The uniformity of the reaction pattern to odb given intravenously over the time scale 0 to 32 hr is surprising, coupled as it is with a fairly high specific activity. The estimated ED50 of 23 pg is only about twice that reported by Robinson & Reardon (1961) for odb given intramuscularly.
It is generally accepted that the difference between short and long acting oestrogens (e.g. 'free' and 'conjugated' forms) depends upon differential rates of absorption from the site of injection (Deanesly & Parkes, 1937) . Differences in relative potency between different types of oestrogens (e.g. natural 'free' oestrogen, natural 'conjugated' oestrogen, and the 'synthetic' oestrogens) have been explained on the basis of rates of absorption, hydrolysis, protein binding, and recirculation, and on size and shape of the molecule and the rate of excretion. Thus Dodds, Goldberg, Lawson & Robinson (1938) showed that esterification of diethylstilboestrol reduced its activity in rats, but prolonged its effect. Miescher, Scholz & Tschopp (1938 a, b, and c) showed that the threshold dose of esters of oestradiol-17ß and oestrone increased with the length of the acid-group side chain. These effects were explained by Deanesly & Parkes (1937) and Emmens (1941) who showed that esterification reduced the rate of absorption of oestrogens from a site of injection or of pellet implantation.
Once absorbed, oestrogens are removed rapidly from the blood stream (Pearlman, 1957; Sandberg & Slaunwhite, 1957 Earlier workers with radioactive oestrogens (Albert, Heard, Leblond & Saffran, 1949; Twombly, 1951 Twombly, , 1952 Hanahan, Daskalakis, Edwards & Dauben, 1953; Jellinck, 1954; Budy, 1955; Roberts & Szego, 1955) failed to demonstrate selective absorption in neural or reproductive tissues. With the exception of Hanahan et al., (1953) , these workers used doses well above physiological levels, and their conclusions must be accepted with reservation particularly since the excretion pattern of oestrogens varies with the dose (Twombly, 1952) .
More recently two groups of workers, each using tritium-labelled prepara¬ tions, have shown selective absorption of oestrogens when administered at physiological dose levels. Glascock & Hoekstra (1958) (Emmens, 1940-41) Robinson, 1959; Robinson & Reardon, 1961) 
